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XI. Obfervations cf the Solar EcUpfe of the lyth of OSlobert 
1780, made at Newport, Rhodc-Ifland, ^y Monf. de Gran- 
CHAIN. li'ratijlated from the ¥vtnc\i, and communicated by 
the Reverend Prejident Will ard. 

Times per Clock, True Timei. 

THE inftant when it was perceived h. ' " h. * " 

that the eclipfe had began,* 9 24 32 ii 012 

Preceding limb of the fun at the vertical, 11 21 39 o 57 27 

Upper limb of the fun at the horizontal, 2 1 54 $y 42 

Upper horn at the horizontal, 22 3 S7 S^ 

Limb of the moon at the vertical, 22 45 58 33 

Upper horn at the vertical, ^3 7 5^ 55 

Lower horn at the vertical, doubtful, 23 35 59 23 

Lower horn at the horizontal, 29 31 i 5 20 

Lower limb of the fun at the horizontal, 31 2 6 51 

•Preceding limb of the fun at the verticd, 1 1 37 12 i 13 i 

Up|«r limb of the fun at the horizontal, 37 59 13 48 

Upper horn. at the horizontal, 38 32 14 2 r 

Limb of the. moon at the vertical, paiTed, 

Upper horn at the vertical, 3^ 57 14 46 

Lower horn at the vertical, 39 ^ 9 ^5 ^ 

Lower horn at the horizontal, 43 3 S 19 28 

Lower limb of the fun at the horizontal, 45 27 2117 

N. B. The apparent upper and lower limb of the planet, in the telefcope of 
4he tpiadrant, which inverts obje^s, is here called the upper and lower limb. 

Preceding 

''' When it-was perceived that an impreiTion -was made up«(n the limb of the fur., 
^fcs^clipTe had bseab^gan I'sa'' j therefore, the true beginning was at io'"58' 52"- 



iS^ ASTRONOMICAL and 

Precedlngllmbof the fun at the vertical, I ill 47' g" ih22'58" 
Upper limb of the fun at the horizon tal j 48 1 7 24 7 
Limb of the moon at the vertical, 49 o 2450 
Upper horn at the vertical, 49 5 24 ^^ 
Upper horn at the horizontal, 49 7 24 ^y 
Lov\?er horn at the vertical,. 49 21 25 11 
Lower horn at the horizontal, 52 52 28 42: 
Lower limb of the fun at the horizontal, '^^ 2 jo 52- 
End of the eclipie, o 4 50 I 40 41 
Latitude of the obiervatory upon Gbat-JJiandf 41 "30 3c 

Obfervations of the lunar eciiplc of the iith of Nov. 1780^ 

in&d&dX Neiopiort, f Rhode- Ijimd.) By Monf. deGft an— 

CHAIN. 

Times per Clo A. True Times. 

Beginning of the eelipfe^ , 7-»40' 5" 16^2^' t,()" 

Beginning of the immerlion of (?/-i%^//(3z/>-, 48 50, 33 25 

End of the immerlion of G;7;;?^/«'7vx,. 5^ '^S 3^^° 

Beginning of the irameriioa of 7)'^'^^, 8 o 36 10 45 12 

The fhadow of Galileo, 3 42 4818 

Beginning of the immerf.. of Cc>^fr«ft'i/;f,„ 27 54 1,1 12 31; 

End of the immerfion of C^/'^r«?fard-, Z'^' ZS' ^7 J^- 

The fhadow at, the middle of X)/W«y/W, 46 55. 3' 33 

The fhadow sX Promontorium acuiiim, 55. 42 40 21 ■ 

Co^^mcw begins to emerge, 9 17 54 12 2 34 

Gr//«^/^2/j begins to emerge, 22 ,2 642. 

Co/»(?r;i!zVaf wholly emerges, 23 35 8 15 

Grimddus wholly emerge?, 2.6 45 11 26 , 

Promontormmacutumtmer.£romthe{h!Ld. 51 12 355S 

Sj't'i'f? whoHy emerges from the Ihadow, 10 10 6 5451 

End of the eclipfe^ 32 lo i 16 ^y- 

The 
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The lame clock and quadrant were made ufe of in this ob- 
fervation, which had been ufed for the obfervatioa of the folar 
eclipfe. The going of the clock was, however, a little dif- 
ferent, becaufe it had been altered. 

ILLUSTRATIONS OF THE OBSERVATION OP THE SOLAR 

ECLIPSE. 

The clock which was made ufe of to obtain the times, had 
a compound pendulum-rod, made by Monf. Bertboud, a cele- 
brated clock -maker at Pans. It was regulated many days be- 
fore and after the obfervation, by correfponding altitudes^ taken 
with a quadrant made by Ramfden, which was very good and 
very well divided. 

The lame quadrant was ufed in obferving the tranfits of the 
horns, and of the limbs of the fun and of the moon, acrofs 
the horizontal and vertical wires of the telefcope, which was 
fitted for this purpofe. . 

The obferver, who, in putting on board the aftronomical- 
inftrumentSj had nothing in view but the regulation of marine 
watches, was not fo well provided with telefcopes, as with 
time- pieces and quadrants. To obferve the beginning and end 
©f the eclipfe, he was obliged to make ufe of a limple achro- 
matic fea-glafsj of three and an half feet focus. However, 
he believes he may anfwer for the end of the eclipfe, within, 
four or five feconds nearly. The inllant pf the beginning is 
much more uncertain. A confiderable impreffion was made 
upon the fun, before it was perceived. To determine, at leaft, 
roughly, the true inftant of the beginning of the eclipfe, an elli- 
mation was made, as near as might be, of the diftance c^ the 
horns, at the moment when it was perceived that an impreffion 

U was 
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was made upon the difc of the fun j and towards the end of 
the eclipfe, it was obferved how much time palled from the in- 
ftant when the diftance of the horns was fenfibly the fame, to 
the end of the echpfe. It is in this manner that it was deter- 
mined, that about i ' 20" muft have intervened, between the 
true inftant of the beginning of the echpfe, and the time when 
jthe impreffion was firft obferved. 

At firft it was thought ufelefs to endeavour to obferve the 
quantity of the echpfe with the quadrant, becaufe of the flow- 
nefs of the motion of the two planets vertically ; however, 
upon refle<3:ion, it was thought that the tranfits of the horns, 
and of the limbs of the fun and moon acrofs the vertical wire 
only, would be fufBcient to give the differences of the altitudes 
and azimuths of the centers of the two planets, and, confe- 
quently, their differences of latitude and longitude. Thefe 
were, therefore, obferved towards the end of the eclipfe, and 
at the fame time, the tranfits acrofs the horizontal wire were 
obferved, but without hoping that they could be of any great 
advantage, for calculating the diftance of the centers. 

In the iirft obfervation, the tranfit of the apparent lower 
horn acrofs the horizontal wire is a little doubtful : It may 
therefore be proper to perfer, in the calcule from this obferva- 
tion, the tranfit of the limb of the moon, and of the apparent 
upper horn, acrofs the fame vertical wire. 

In the fecond obfervation, the inftant of the tranfit of the 
limb of the moon acrofs the vertical wire was omitted, through 
hurry : — To calculate it, therefore, we may make ufe of the 
tranfit of the horn acrofs the fame wire. 

The laft obfervation, being more complete, we may calcu- 
late it. by the one or the other method, indifferfntly ;,Qr we 

may 



MATHEMATICAL PAPERS. 155 

may make ufe of the tranfits acrofs the horizontal wire, to de- 
duce the difference of altitude, becaufe the motion of the two 
planets, vertically, was become lefs flow, when this obferva- 
tion was made. 

If we would, in the firft obfervation, verify the inftant of 
the tranfit of the apparent lower horn acrofs the vertical wire, 
or know, in the fecond obfervation, the inftant of the tranfit 
of the limb of the moon acrofs the fame wire, we may eafily 
calculate them, with the affiftance of the quantities already 
known. It will, perhaps, be ufeful to make this calculation, 
that we may be in a condition of determining the variation, 
which muft have taken place, in the pofition of the two pla- 
nets, obferved relatively the one to the other, during tha Ipace 
of time which interveaed, betweea their traifits acrefe tfie 
feme vdre. 






